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SPEaFICAION 

Alummium DesmutUng Agent 

5 This invention relates to a process for the removal of smut that Is formed as a by-product of the etching of 5 
tha surface of sheets of aluminum orthe alloys of aluminum. 

An aluminum surfece which Is to form the base of a lithographic printing plate is ordinarily etched with an 
aqueous solution of an add of alkali for the purpose of removing the solvents, emulsions, surface active 
agents, oxide films, scales and other impurities inherent to the manufacturing methods employed in produc- 
10 ing commercial aluminum sheets. Such etching is useful to remove smears incorporated Into the aluminum, 10 
effects a amoothenlng of tha sandy surface of aluminum, elimantes luster from the aluminum surface and 
promotes a uniformity of the same. 

Examples of the aforementioned acids and alkalis Include fluoric add, fluroidized zirconic add, phosphoric 
add, hydrochloric add, sulfuric acid, acetic add, other Inorganic adds and organic acids, potassium hydrox- 
15 Ida, sodiu hydroxide, tri-sodium phosphate, sodium carbonate, and sodium alumlnate. It is possible to 16 
employ the addle salts Instead of the adds, and It also possible to employ alkaline salts Instead of alkalis. 

It Is possible to cause the etching solution to contain a third solution such as a neutral salt, a surface active 
agentr a scale preventive agent, etc. It Is customary that the etching treatment la carried out fay using a one to 
ten per cant by weight aqueous solution of alkali at a solution temperature in the range of between 40 and 90 
20 degrees centigrade for a period of three seconds to ten minutes. 20 
When the surface of aluminum ia etched by using the aqueous solution of such an ads or alkali, however, a 
black Insoluble residue or smut is produced on the surface thereof. In the case where a film or coated film is 
to be provided on this aluminium surface which has smut thereon, the smut effects an undesirable Interfer- 
ence with the film and the undesirable properties tend to increase as the etching time incraasea As a result 
25 It becomes extremely important to eliminate the smut in the cases where a substrate for printing plates, 25 
paintings, enamel plating or photoresists are to be obtained. 

This treatment for the elimination of smut is called tha desmutting process. The agent which Is used for 
such a desmutting treatment Is called a desmutting agent As the desmutting agents, phosph one acid, nftric 
add, chromic add or hydrogen fluoride, have been used either individually or as a mixture- As the desmut- 
30 ting agents for aluminum, the high-concentration solution of a mfarture of nitric acid and chromic acid is also 30 
widely employed. However, the desmutting treatments using the aforementioned desmutting agenta have 
the following shortcomings: ... - , 

' 1. Since the desmutting agent Is in the form of a highly concentrated aqueous solution, it requires a large 
amount ofan alkali for neutralization prior to discarding. ^ =^ u « 

35 2. Since the hexavalent chromium ions are harmful to the human body, the treatment for its subsequent 
disposal Is extremely complicated. . , ^ , ^ 

3. In the case where high temperature nitric acid or sulfuric add is employed, a malodorous gas is 

4. It l3 advereely affected by the concentratfon of metallic Ions In the smut which Is dissolved In the 

**^UMs^blB to markedly improve the product quality, productivity, economy, pollution andoperabllttyby 
surmounting these shortcomings. Accordingly, the purpose of this invention lies in providing a process for 
desmuttins in which a solution of an add at a low concentration is employed to satisfactorily carry out 
desmutting operation, without containing such heavy metal ions as are harmful to the human body and 

45 without having a mslodor. . ^ ^ u- ti-^— 

This invention relates to a process for desmutting which Is characterized In thatthe smut wh ch Is pro- 
duced on the surface of aluminum which is the result of an etching treatment is removed by using a 
desmutting agent containing a persulfate and sulfuric add in relatively dilute concentrations. 
The desmutting process of this invention will be described In detail In connection with the surface treat- 

50 ment of aluminum. .. ,. u . ^ j -^u..4 Tk?o 

A surface of an aluminum sheet is etched by using either an acid or an allcali as heretofore described. This 
etching treatment can be carried out in conformity with the conventlonel methods which are well Icnown m 
the art and not a point of novelty here. The aluminum which results from this etching treatment is then, if 
necessary, rinsed with water. In the case where etching is carried out with an allcali, in particular, it is 

55 desirable that deaning with water be carried out sufficiently until the cleaning water no longer shows any 5S 
alkalinity. 

For deaning with water, there are various methods known, induding, for example. Immersion treatment, 
deaning with running water and water spraying, etc. . . . -i- -i 

The time which is considered to be suffldent to carry out the aforementioned water cleaning la ordinarily 
60 in a range between approximately three seconds and five minutes in the case of tha Im mersion treatment 60 
and In a range between approximately three seconds and five minutes tn the case of deaning with running 
water and deaning with a water spray. ^u,^« « 

The aluminum which has been given an etching and deaning treatment In this manner is tnen fliven a 
desmutting treatment in accordance with the process of this Invention, with the result that the smut which 
65 has been produced in connection with the etching treatment is removed. 
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According to the dasmutting proceas of this invention, the smut Is removed by using an aqueous solution 
consisting of a persulfate and sulfuric add Tho persutfates according to this fnventfon may bo, for example, 
heavy metal salts. Among these, the alkali metal slats and ammonium salts are preferable and, among these, 
desirable salts are specifically sodium salts, potassium salts and ammonium salts. 
5 Tlie ©ffecth/e concentration of the persulfate can be 0.1 per cant or higher. It should preferably be in the 5 
range between 0.2 and 7.0 per cent when it is used on an Industrial scale. More desirably. It should be In the 
range between 0.3 and 5.0 per cent 

The density of sulfuric add can be 0.3 per cent or higher m order to be effective. It should preferably be in 
the range between 0.4 and 5.0 per cent and, more desirably, in the range between 0.5 and 2.5 par cent. The 
10 lower limits of these compounds are determined by the desmutting ability and the upper limits thereof are 10 
determined bythe cost of the treatment 

In this Invention, the aforementioned two ingredients provided a sufficient amount of desmutting ability. 
However, tt is possible to add a surface active agent and/or an organic solvent. If desfred. 
Organic solvents which can be added indude such alcohols as methanol, ethanol, isopropanol, diacetone 
15 alcohol; such ketones as acetone, methyl ethyl ketone; such blycol ethers as ethylene glycol monomethyl 15 
ether, ethylene glycol monoethyl ether, dIoxa»ie, tetrahydrofurane, evaporative oil or light oil, either indi- 
vidually or In combinations. 

In the case where a suri3ce active agent Is added, its amount Is less than 0.1 per cent and preferably less 
than 0,05 per cent In the case where an organic solvent Is added, its amount is less than one per cent and 
20 preferably lass than 0.5 per cent. 20 
It is preferred for the pH of an aqueous desmutting solution, according to this invention, to be 3.7 or less; 
the pH should more preferably bo two or less and most preferably 1.5 or less. 

According to this Invention, ?t Is preferred for a metal Ion to be employed to some extent In the desmutting 
system as a whole. A desmutting agent requires oxygen In its operation and it is thus possible to oxidize and 
25 remove the smut 25 
Since the aluminum plate which as bean treated according to this invention has an extremely dean 
surface, such a surface Is partlculariy useful for producing printing plates, name plates, printed wiring, etc. In 
particular, such treatment is extremely effective when used for the preparation of aluminum sheets to be 
employed as presensltlzed printing plates. 
30 The aluminum which is gi-/en a surface treatment in accordance wHh the dasmutting process according to 30 
this Invention indudes pure aluminum and aluminum alloys. Various aluminum alloys can be used; they are, 
for example, aluminum alloys witii such metals as silicon, copper, manganese, magnesium, chromium, zinc, 
lead, bismuth, nickel, eta The examples of aluminum alloys will be described below. The unit used In the 
table is weight per cent and the remainder Is aluminum. 



AfumfnumMoy SI Cu Mn Mg Cr Zn 

2S 0.4 - - 0.6 - - 

3S - - 1.2 - - - 

24S - 4.5 0.6 1.5 - - 

40 52S - ^ - 2.5 0.25 - 40 

81 S 0.6 0.25 - 1.0 0.25 

75S - ^ 1.80 - 2.50 0.30 5.60 



These compositions Include some quantity of Iron and titanium and a negligible amount of impurities that 
45 are not Indicated in the table. 

This invention will be more cleariy demonstrated in the following examples. In these examples, the term 
"per cent" in eadi of the examples indicates "weight per cent" It Is mentioned, further, that the affecth/e- 
ness of the desmutting treatment was determined in accordance with the following testing metiiod. 

^Tasting Method 50 
An aluminum plate which has been etched and given a desmutting treatment according to the process of 
this invention was Imnrtersed In an aqueous solution of five per cent sodiu m silicate, at the temperature of 70 
degrees centigrade for a period of one minuta After It was deaned with water for a period of one minute 
with running water at 20 degrees centigrade, it was dried. This aluminum plate was coated with a photoaen- 

55 srtivs solution having the following composition to a thickness of approximately 1 .0 gram per square meter: 55 
shellac 20 grams; dlazo resin (p-toluene sulfonate of a condensate of p-diazo diphenyl amine and formal- 
dehyde) 0.5 grams; dye (Crystal Violet) 0.1 gram; and 2-methoxy ethanol 100 grams. 

This plate was dried at the temperature of 1 00 degrees centigrade for a period of two minutes, thereby 
obtaining a photosensitive printing plate. 

60 This photosensitive printing plate was exposed to light by using a two kilowatt metal halide lamp as a light 60 
soume for a period of 60 seconds at a distance of 60 centimeters. After it was im mersed for a period of 30 
seconds in a developing solution containing 20 grams of isopropyl alcohol and 80 grams of water. It was 
llghtiy wiped with sponge for the purpose of developing. The number of "voids" or spots where tho 
photosensitive composition did not adhere to aluminium was observed. The desmutting treatment Is consl- 

85 dered incomplete when such voids appear, whereas the desmutting treatment is effective when such void 65 
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spots da notappear at all In orther words, at such "void" locations, tha smut did notallowthe photosensl- 
tivB coating to reach and ahere to the base atuminunn. 

In the examples, the codes 0, #and cross have the following meanings: 

A white circle: without "voids" and there Is en excellent desmuttlng treatment 
5 A #sJgn: there are some "voids", there Is some desmuttlng treatment ability. 6 

A cross: there are many "voids" and there Is no effective desmutting treatment ability. 

^0 04 wiare meters of 3Saluminum whose thidmess was 0.24 millimeters was grained by using the 
10 meSriSiTs described in the Japanese Patent Disclosure No. She 48-49501. Afterthls ^^^^^^^ " 

in a two per cent potassium hydroxide aqueous etching solution at 60 degrees centigrade for a period of 30 

seconds, and this wasltollowed by cleaning with water. ^, ^ 

Thesurfaceof aluminum was black with smut This aluminum plate was.mmarsed in a desniutting 

solution, as described in thefbilowing tebia After a treatment with sodium silicate, the "J „. ^ ^_ 

1 5 Sveiop no solution, exposure to light and developing ware carried out The composition of the desmuttmg 15 

«SKied S0Z1 persuHato and sulfuric add Tto 

Se following Table 1. As the desmuttlng solution, water was added to the two ingredients to make the entire 
volume one ki log rem. 

Table 1 20 
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^Sominum plate whoee thickness was OJl millimeters (3S) was immersed for a period 0***° J* 
theimpTZre of 70 degrees centigrade in an aqueous solution of eight per oenttnsod,um Ph^Phat- (12 
hvdrltTandiareafterLaacleai«dwithm „ 
40 ^n^SSi'^oTmZl It was then immersed for a period of one minirte In e desmuttlng agent having the 40 
f^oXcSmprtlon: potassium persulf8t8 20grams; sulfuric add 20 gran«^ 
ni«jit thablacksmutwasremovedandawhitealuminlumsurfacewssobtained. 
Slilnum7«ri^^^^^ running water who«, temperature was 20 degrees centlgradefora 

46'^«e1ftTa"SlsIlic.tetreatmemwascarriedoutFuriher,coating,«^^^^^ 46 
tA/ttro rarriad out Aa a result no "voida" were observed. ^ . 

/2S^in'^inwl^^?h^^abLresuit,aauperlorprintlngpiatow^^^^ 
thfcTTerra ION nitricacid aqueoussoiutlon wassubstitutedasadesmu^^^ 
Tmo^of an aikaliforneutralization which was required for thewsstewatartre^^ 

50 SSSJuttIng agent wasapproximately 25 times as mudi as that required in the case of 

desmuttfng agent of the present invention. »^ ^♦K,.o«m«.tima itturnad 

Moreover tile ION nitric add aqueous solution generated malodorous gas and, atthesametime, itturneo 

ve^owTiasdeZoSw^^^^ 
dS^m^^nrMeroShe present imwmtion did nrt 
55 J^eTtJiThumrboTw^aily immerse 

"ISSSTadesmutting agent which wasprepared by mixing 100gran» of 38N^^^^^^ 
arams of chromic add and 700 grams of water was used instead of tiie aforementioned daemuttlnp agent of 
Sle^reSntnSn there developed Innumerably spots on the surface of aluminum, probably due tothe 
BoSmSrSmriSon* 

using this aluminum plate, a printing plate was prepared in die same manner. It waa found that developing 
was not cerried out satisfactorily atthose portions where spots were produced. , . 

TSS^hrs^^uttinBegentofsulforicadd^romlcaddl. 

where hexavalent chromium ions were reduced to trivalont ions by means of ferrous sulfate '" the case 
65 lllSaJSSwattrtreamient Is carried out The same Isneutre^^ 
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precipitate produced is filtered. Accordingly, tie waste water treatment is much more complicated than that 
required forthe desmutting agent of the preaent invention. 

CLAIAAS 

5 ^ 

1. Acomposition for desmutting the etched surfece of a sheet of aluminum or aluminum alloy which 
comprises an aqueoua solution of sulfuric acid and a persulfate. 

2. A composition as claimed In claim 1 wherein the persulfate is selected from heavy metal salts, allcali 
metal salts, alkali earth metal sells and ammonium salts. 

10 3. A compsoltion as claimed In claim 1 or claim 2 wherein the persulfate is selected from sodium 10 
persulfate, potassium persulfate and ammonium persulfate. 

4. A composition as claimed In any one of claims 1 to 3 wherein the concentration of persulfate is at least 
0.1 per cent by weight 

5. A compodtlon as claimed In claim 4 wherein the concentration of persul^te is from about 0.1 to about 
15 7.0 per cent by weight 

6. A compoation as claimed In claim S wherein the concentration of persulfate Is t>etwe6n 0.2 and 7 
percent 

7. A composition as claimed In claim 6 v;hereln the concentration of persulfate is between 0^ and 5.0 
percent. 

20 8. A composition as claimed In any one of claims 1 to 7 wherein the concentration of sulfuric add is at 20 
least 0.3 per cent by weight 

a A composition as claimed in claim 8 wherein the concentration of sulfuric acid is from about 0,3 to 
about 5.0 per cent by weight 

10. A composition aa claimed in claim 9 wherein the concentration of sulfuric add Is between 0.4 and 5.0 
25 percent 

11. A composition as daimed In claim 10 wherein the concentration of sulfuric add Is between 0.5 and 
2.5 per cent. 

12. A composition as daimed In any oneof dalms 1 to 11 which also comprises a surface active agent 

and/ or organic solvent 

30 1 3. A composition as daimed in claim 1 and substantially as hereinbefore with reference to any one of 30 
the Examples. 

14. A process for desmutting the etched surface of aluminum, which comprises contacting the aluminu m 
with a composition as daimed in any one of daims 1 to 13« 

15. Aluminum whenever treated by a process as daimed in daim 14 

35 ^ 
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